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(54) REFRIGERATOR OIL COMPOSITION FOR CARBON DIOXIDE REFRIGERANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigerator oil 
composition which exhibits an excellent lubricity in a 
freezing cycle using a refrigerant mainly comprising high- 
temperature high-pressure carbon dioxide in the 
supercritical state and can be stably used for a long 
term by compounding a base oil mainly comprising an 
oxygen-containing organic compound and having j.:^ R 

specified kinematic viscosity and viscosity index with a rj; i|; 

metal carboxylate. _ Q — iQ _ 

SOLUTION: A base oil mainly comprising an oxygen- |" | 

containing organic compound represented by the R D ' ( R-i'^' »:i R ' * 

formula: R1-[(OR2)m-OR3]n or by the formula and 
having a kinematic viscosity (1 00° C) of 5-50 cSt and a 
viscosity index of 60 is compounded with 0.001-5 wt.% 
metal carboxylate. In the formulas, R1 is H, 1-1 OC alkyi, 
2-1 OC acyl, or a 1-10C aliphatic hydrocarbon group 
having 2-6 bonding sites; R2 is 2-4C alkylene; R3 is H. 
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1-10C alkyi, or 2-1 OC acyl; n is 1-6; m is such a number that the mean value of m x n is 6-80; 
R16 to R18 are each H or a 1-8C hydrocarbon group; R19 is a 1-10C divalent hydrocarbon 
group; R20 is a 1-20C hydrocarbon group; and k is such a number that its mean value is 0-10. 
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SXU^R" tmrnm 1-20 ro;^<k*lSST?foS t ro. 

[0 0 6 31 *fc*^?^i-i3VN-ri4, tfiia-flSt^ (V) 

(VII) ■^*^^^< *^oS>3 (0***5-)^^ (XI 
I) 

[0 0 6 41 
[^bl 41 
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i3v^-c^^. -MA (XII) xit (XIV) 

[0 0 6 6] 

[^b 1 5 1 

. . ■ (XIII) 



OR'' 

I 
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C H3 

[0 0 6 7] (.^^. ' \tmm 1 ~ 8 oK^kTKS^S 
4>^**5 3 0 0— 5. 0 0 0"Cfoo-C, 

OR'* 



-CH2 CHOR 
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-CH = CHOR'' 

[00 6 91 W*. R^'llJ^^^l-SCDT/W^/l- 

(CO^^-CI4. !itlS¥6 - 1 2 8 5 7 8 
5- 1 2 5 6 4 9-*, #SSF5- 1 2 5 6 5 0-*. #0 
JP5-303736 -§-^?^ffl^<^^tV*'i^'-^*Bl^?S^ 
$^x-rvNS *><OSrV^-f ixt5<£ffi-t-?' ^ **^^* ^° 
[0 0 7 01 (A- 3) TSiV^^r-Ji^ 
^^m<0 (A) fife^l^fflV^^.TKU^^T-^i'tbTli. 0 

[00 7 1] ^<D:t;».7^/^^J^fi^-r^BiSS«#«7/^= 
-/w, :/'9^w>';^!) ^^-^^^''I'^'J ='-'"^' 
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(XV) Xii (XV I) 
[0 0 6 8] 
20 [<bl6l 



. . . (XV) 
. . • (XVI) 

[0 0 7 21 mmmt^x\i. mmm~^2<Dh<D^ 

Ssl x;J7V®?. K7';«7:/^. 

® ^y;^-^^?^®?. -^^^-^^^^ -^^^^^^^ 

[0 0 7 3] -tb^><oliiW;K^ffiT/v = -/i'iil^^=t^^ 
!;^>^?3iy ;=^y h-^^i:J^^^5~i 2. 

2, 2-vV^/^>^^^^-^SS> 2-^9^/^^^^!;^ 
S?l 3', 5. 5-\^V 

[0 0 7 4] giK^#<ffiT;v = -/>i^^^3~ 
50 9(DE^g^X(*^<S^--t^<^«iK®?^<^^^^''^'''^^ 
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cO^MMitVl 0:90-90:1 0 £?^f y-^TS^ Ufc 

^^^V^"^, Tif^>r>'^, -ir/^i^vg?. ti^Tl^ 
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>zM.. Y=fi3>~m.. hyx;<7>-^, Y^^^y-tz^ 

^ii£t;iLTfcct<, t.f^zM%mhmmmcm%\.x^ 

10 [0 0 7 51 ^i^tc, Tf2-«§:^ (XVI I) 
[0 0 7 6] 
Hbl 7] 

• • • (XVII) 



[0 0 7 71 (^ff. R^*-R*Nli^Siii:l'-l 3 0T 
R'*'-R*'£0'g'f+^^^t^3-2 3Tfo 

-{£<$?5i{C&^T*t^ (#P8^9-l 5 7 2 1 9). 
[0 0 7 81 <S)^m:^^'^^>M=^^'rJ\^ 
i^:^/u^^>m(D=^^'r;\-tLX. m^MX\±^^m<Oi:^ 
:^/u^>^<Di^TJ\^^/i^^:^y'/i^ 6 — 2 2) 

[0 0 7 9niJKi:^i^;^?/V^'>]^i: LT. ^^/n:^'®^, 

m^m\f^::-tt^x^^o -i5. r;v^-;vj^^t\.x 
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R!^ 1 
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[0 0 8 31 C^^". A}iv-^n--:3rf->'m3?.ltV^n 

3lltCOOR''^.T^i-o R'^-R'Mt'^nm^il^S 
-1 %(OT;v^J^y^y.\^mM^^-l OcDi/^^nryv^ 



[0 0 8 01 3«i^±£D^^ffii7/^:?^f>S?:x;^xy^^«JEig 
20 -r'5#ffi^>'L7i<>^t LT. 1, 2, 3, 4-y^i5'Vx 

Xt-iH- (R' O) „ -R {^^. \tmM%.2 
--'8(OT/l-^l^>&. Rll^l^^l-1 OtfOT/l-^/^ 

t' 1/ y =« — cD^ffi r /V =1 — ^:t]D r Mk 
SJS ^-^T^t =^ >^ >^ :^ ^ ^:^r 

I 0 0 8 1 1 m^^ffi;*/^^'^^::^^x^v.t LTTIB 
-JK^ (XV III) 
[0 0 8 21 

[^k 1 8 1 
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[0 0 8 41 WMjSl^}i\^X\%. v^u7/v;t;v^y;«7 
50 (DmByk^^mi^^tt^X^. -at)L<fi:-ffii^± 
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-1, 2-i^tf/^^>>'Sk. 1, 3 D^=^^^>v^:^ 

^^/i'-4 -v^i^n^^ir>^- 1, 2 

1, 2, 4-v'^n-vdSf-4h>-hi;;*^/V:^VM. 1. 3, 

S^iy^xj^^^>h]):^Ji^^^>m. 1, 2, 4, 5- 

g^, 3-^^/1^-1, 2 -iX^ c3^^i^>'v^:<7/^^>' 
ge. 4-;^^/^~l, 2 -iX:^ r3-\:^fi^Vi^:^7/^^>^ 

4 -v^ p-^^-fe-^^- 1, 2 3- 
7? f^/v- 4 -v'^ n^3r-irv- 1 , 2 -i^;^/v^>'g^, 
4 -;?t^yv- 4 - i/;?^ D^^ir V- 1 , 2 -i/;*7yi->3<>' 

[0 0 8 5] ±mr/i'=^-;u^6^ti.xn. ^^^3- 
^. Mt^^^j:w:mmBmmr^u=i-ji^tLx\t. n-'f 

[0 0 8 6 J ^fc. ;af*:&^7:£5»tt^iKJi§teKT;v=^-yu 
^LTtl. ^yyn/^y-yW, -fvy:^/— sec 

y^>^^y— 7^. 2 -^^/i-^^f-/— /i-. 2-;^^^^ 
^•^^y-/K ^yT';i?y-/^. >r y !>>^x:t'y-/^. >r 

[0 0 8 7] jE(-. mm^T)V'=i^)VhV.X\X. v'^o 
:/g^i^>r yT'^/V. 1, 2 -v/^ 

ffi?i:^iy^ n^drWV, 1, 2 - -V:^ n ^:5r-9-:/i^;&/V'5if 
^^g^v-^^ y^T'^/^. 1. 2--y^^^-^'fV-yti)Vif. 
y^ (2-:n^;U-^^v^/L') . 1. 2--y^ 
^ylJiVif.l^Wy (3 , 5 , 5 - h y 7f f-/l---=3e^ v-/^) > 
1, 2 -iy>^ D---^f->'v^;i7/^:^Vg?v^ (2, e-v?;' 
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1, 2 -v^;(7/WaK>KC/'< y^l/f-zv-. 4-->^P-^:^r 
ir>'-l, 2-v;57/^^>-^v (2 -Jc:^/^--v:^ri/ 
/ix) . 4 -v^^ D-^^ir^-- 1 , 2 -i^;*7/^.-K>'^ix 
(3, 5, 5 - h y y^f'y^^:^^ iy/i-) . 3-y^/i-- 
1. 2-'y^xi^^^>^yti)\^if^\^m^y (3, 5, 5- 

10 h y y ^yi-^^v/i^) . 4-y^/w-i, 

^f->'v^;^7/V7jf>'^v^ (3, 5, 5- h y y ^/u-^=irv/ 
IV) , 3 -y 5^/^- 4 ~ v-i^ c3---:3f^-ir>- 1 , 2-v^:* 
/^Tj^Vggv^' (3, 5, 5- hyy^/w->=^iy/p) . 4- 
y ^/^~4~i^if' P^^^ir^^- 1, 2 ->^;^/i^aK>K>^ 

(3, 5, 5- h y y ^/U^^i^/l-) . 1, 2, 4, 5 
--y'!;u^^-^iy=fV=yti)V'^^>'^'fYy (3, 5, 5 
- MJ y 5^/1^--^ v^/v) ^»iii-^if ^ i: t-x^ ho 

[0 0 8 81 ^L^<T:>m^'^'^%1^ ivifsym.^y.y' Mz, 

^;r-<:/^/^^y =^-y^, h y y ^n-zi^T'cr/^^, 

^^^aiy;z.y /K i^^>':5':3iy ;^ y 
30 /^>f^>^. 2-y^yw-O'i^vlS. 2-3i^/v-^>^v 

3, 5. ^-v')y'^iv^^^>m.m^mfhz.tt-x 
v^, t'yy:/^, :^-<y>'®^. Tify-r>'i^, -^^^i^ 

t^Vy'iJ^-m. Yy^ioi/ZM, K^^i^^--®^ 

(ommmy tfi^ifsi^m. yj(ty^ )vm^o:>^^'^ ti ;v 

^ > ^ ( - i: *:) ^ ;^ X y W b L T # ib ^ ^ T / ^ ^ i f 

- 1 0 ^/^f+;!7PfeS';^^^ 3-12 mmm. mk.\-f-:f 

:t^i^y^. y-^:/^, "f:^:^^. Kt:^?^^. 2-y 
^/v^^f-v^, 2-^^y^^^-t?-:/^. ^ y:ti5^^y 
^yy-riym. ^yfti^m. 2, 2-v^y5^;v;t 

xmht\^^^:^y' fv^mi hz^ht^X^ 

I 0 0 9 0 1 <3)^0f&0^ y ::^7.y-;V 
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10 10 61 C^*. R'Utmm^l-lOOT/i^^/V 
m. R'Ml:g$^S2'-l OcOT/w^/WS^^L. j it 2 
-10(OS». 1 ft 2- 1 0 OOg^^^L. -BO- 
{±-CHa -CH (CH3 ) Xlt-CHj -C 

[0 10 71 (A-1) - (A- 4) 

O^-t*. (A-1) St; (A- 2) ^5^1^ 

*?^bv\ (A) Afe^^SM^b-c. (A- 

1) - (A- 4) tCf5«Lfc^®?^^^t:^«^tt. (A- 

1) ^^^m(ojt^m^-mx\t2mu±m^\^xmmi^ 

TtJ;V^L. (A-1) ^ (A- 2) "^^mco^mmm 20 

[ 0 1 0 8 1 *fc. (A) }&^A(Omm\t. (A- 1 ) - 
(A- 4) (^ft'B'^^^^:«'^-rixti<]:<. ^>a^7>±f5 

tc. *:^0^cD (B) ^5>^Cffiv^6::^7;^:?^^>®e(O^M:^ 
3-30. #1^12-30 <0^|Mg?0^jSfi-efc 

3-30 <DP:^/i^yr^i^'^<D^mm^mff^ :itt*^ 30 

T#-5o r.^ib^5^^^»l 2-3 0£OJ5gK^St/^ 
3 - 3 0 co>^;i;yw.it'>^(D^M:^;6*^^W?^ LV\ 

[0 10 91 ^m^(o^mnr/v:fy V ^mx\tT 

2-y ^^/U^V-^V-g?. 2-;^5^/l-7'^>' 
2, 2 2 -^^/v-^-^i^^- 
S^s 5 -;^^yi'^^f-:/S?. 2, 2 -ixp* 

2-:3:f'/l--2-7<^>'^:/^>^, 2-i3^^/W^^ 

3, 5, 5- b y ^f^yv-^-^i^yg?, v=p<^/v 
^ >m. y h y y 5 y 

y;^^Ty yr^^yge. y-^^-^y^^^o^ so 



\^^xh^^\ 

[0 1 1 01 ^7i^7f.i^m(D^m^^m^-r^^mhm^ 

7i^^^^^tf^c^75^-et5c ^?^Lv^^JS{l. r/w;^7y 
^mRxiT/i^i3V ±m^mxh^ s mz,r v ^mt- 

[0 1111 ±|a;t;/v.i^y^iffi^fc'9tcjb-&^tL6^ 

m\tim\z.mh'f2m)ix±xh^xh^^\ i^^m(0}^ 

mHO. 0 0 1-5mS%, #(C:0. 0 0 5-3SS% 

0. QQ\M-m.%^m<r>m'^. mmm*^% 

^Xf£<, 5aa%^®x.^t^^145rffiT^-^^w^ 

(0 1121 :^^m<Dm^^^mm'r^^m% ±m 

(A) ^^cDSffllc±|E (B) ^^(D^;i^7r:>^(0^m 
ALT. ^?M*?6VMtMMT-C^JCS^-^T. ::^7/W:}<yg? 

[0 1 1 3J ::w^cfflv^^^jK^c^t, m^(oi,<Di)*^h 

; i s o — y^;WT/^=i — /l^ ; s e c -7"^/^ 
T/l/a-zl-; t -y^/l-T/^=2-/p ; n - T 5: /l^T/^:^ 
-/u ; i s o ~r ^/^T/v-^J -/^ ; s e c - r ^/l-'T/'^ 
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n-;^^^/^T/^=3-/i. ; s e c -;^-^5^/^T/'l^=2- 
/v ; 2 -:i^^/l^^^v'/^T>'W=i— /V ; i s o— 
7/1. z2 -/U ; n - y j^/i^r ; 2 , 6 — 

nfv:/^y ; v^T'nt'W^-^!; ; 1, 4 

ai^U^-i/y 3-/i^:/^;Uiii-7';V' ; i;?r[if^W>:/y =1 

V'-s. ^^-y'- 1 2-:^7':>>^-4. -^^^y- 18- 
(0 1141 ^J.±<omm^^m. ^^tS:^it5±iE^iS*g 

«»M^it^tctt. i^^i?iciSi:r±is (B) 
(0 1 1 51 ®iE»Ji: LTfi. y m^') 

^:7:x— vv T/^^^r^Tt-y^y:^— b, , h y r/v-^/v- 
Ty — /^:^^;^:7a:— h, h y r y — /I'T/p^/^;^}^;^:^!^ 
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:7 3i— b, i/;?' Ui/y^:7 jL=^yV/;^;:^:7^— b, :i^^>'^:7 
3i-/Vv=y rr:r:i;V'7}^;<y 31— b. >>:SL=f-j\^y :^:^;Vy 

31— b, V^yn t:VW:7ai— /V':7a:n/U7}-.;^:7 3;— b, b 
y a:^/P37:x::^/V/Jt;:^:7jc— b, b P T'd fcVWy^ ^ :=^/l- 

b, v^y^5^/^y;i::=i/vy ^-/^:t:;^:7jt— b, b U T'^ 
10 /l-:7:ii::i/W;t:;^:7:t— b, b U v^/V-zi^ ;^ :7 3l — b , 
by (2 -^^/l-'-^^v'/^) b, byxi^/^ 

:^;^7in-b. by ^^7y ^1-^:^:7 oL-b, by^y:^ 

'fjVT^y.yz^L'-h. b y ^^/^^ b, by 

T^rT y /v:^^;^:7ai— b, b y ^v--f ^v^:^:^::^— b?i 

[0 116] ^tty LT}^, A^i^^l:: 

:^^;\-Tiy'yY^-y^y:^—V, zf'^J\^Ti^yY^>^:^y^ 
— b, ;VT-yy V^-y^y ^—V, "rVy^ty/vT 

b, ^^^y/^Tv-^/ K^^:^>':ii- b, b y x-WVT v-:y 
K7J^;^:7zl:- b, ^^T^ry/vTv-';^ K^;^:7:n— b, 

[0 1171 My :^^:3i;:^7^/Vi: UTf^. ^^6<]tltt. 

m^ithv^'f'/^^^y^yr^ b. b y y'f'y'^^;=<^:7r>< 
b, b y :7:^^/i/7^:;^:7 7^ b, hV ^ i^i^/^^7t^:^yr 
-Y b, by (y cr^/l^p'zm/w) 3jx;:^.:7r-< b, by (2 
-□^^^/w^^v-zv) 7^;^:7r^b, b y t^v-zi^^^ r 

30 b, b y ^ y;i';!}x;<:7r-f b, b y 

b, i^y:^:^/\^4yfi^^'^^-:^yT^h, by 
;^xr y /i^/l^^iyr-f b, b y ^^i-'-f /^^;^:7r'Y b, 

10 1 1 81 j^tt^y tT[t. ftfr&^tC 

(t. mx.iti^y''^/^^'-^ KnyvT^^yr-f b, v^y-? 
y/WN^ Yu^ly^s:;^yT^ b, i:/::^ /Wn>< Kny 

>^7^^7^7r^b, i^y^'rTV/^^'^^V^^^^^yT^ 

^^mtLXlt. (XXVI) . 

R'\ NH3-S • • • (XXV I) 

yw^/vSX?:±>^^IS2-3 Ot^t Kn :3f S/T/v^/vSSr 
7r:L. sill, 2Xli3^^i-o -ifc. R'^^O^^ifcfc^ 
m-^. m^(DR''\tm-'XhM^j:oX\^^XhX\^\ ) 

^>^m\fh^bo ±IS-|3:^ (XXVI) tc:Jolt^R 

50 <Doh<o^mWc3--'3 ocor/i^^/i^mhL<\tr^\^^ 
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[0 119] :i::-e. ggir^ ^-^T^^ilt urit. 

/V . ^y rc^/— /i^T^: b y/i^ - ^y 7'n>^^y— 
irUTi^. hy:/^zvr^>^, h y -o-^/i-T ^ h 

y -^-^vyl^T^ h y v-iJ^ nz^-vdrV/i-r ^ h y ;cf 

::7^/uT5:/, f y y/wT^ hy^xry/wT 
^ h y ;^i/'Y/wT 5: hy^vv^/^r^v, v^:^ 
i/vf' /u • ^ym^y—yPT^ V, i^yyi- - ^y 

^rT y /V • v>:/n/^y — yvT ^ ^7 y yi- • v^:i:^ 

. y — 5 --i^v^yu • v^ni^ y — /WT ^ 

:7:n:=^;i^ • y — /vr ^ V, f y • v^:7'n/^ 
y-/wT^:x, :3s.v'y>'V- v^zn^y— /VT^>^, vy^ 
^y-y^-T^ h y T'n-^'^y— /i-T$ ^^c^ifS-^tf 5 

10 12 0] ^\x^(0^) :y^mwM<r^^'^. ^ffitt. >^ 

tJ:v\ ^^c. ^<OlE^JIti. Sfftl-^fLT. 0. 0 0 
5-5Sl:%^0«SH/5>Sf^bV\ r.i75S;J^O. 0 0 5S 

[0 1 2 1 J (B) h t>IC±|5y ^-^K^ff^J^iE 
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lo 1 2 21 :^^m\z.isi^x\t. ±mmmt^m\t-'mm 
fc. ^<Dm^&\t. mmzm^x. o. oos-sms 

10 -5c (B) ^:J>^^tJ«±ISy v^<^aES«Jt i:t{-> ^hic 

LT. 0. 0 0 S'-SSSyotOtSH-t-S^^bv^ 
10 12 3] mz.. mm±m\t2. Io-'J- t e r t 

-7'^/l-^-4 ^/^:7:ny -/l^, 2. 6->^-ter 
t -:/5^/^-4 j:y -/U, 2. 2* -y^l^ 

^-t';^ (4 -y ^/v- 6 - t e r t -7'^/V:7 3:y - 

;7^::zyi.- ^ ~-^:7f^/^T ^ N. N' ~i^y=^ 

v\ (B) ±iByv?^m^j. mmi^mkth{^ 

[0 12 4] :^mm(D^^mmmm^m^'r^mmm 
m^mat. CD gM)^ PIS u/cfi- ^®gi-c% Htc. 
30 ^^co«-^i^^jp^j. fyx.«. -<>^>^hyT>/-/v^-^^ 

3-1 20T/v^/i-S) y y^/v^] b/vhyry- 

yw?i^r*cD«?:=FemkSJ. i^y =^-:/»^:7 5/'ftii>y 
tv?5co^*0^J{l. rivt»#i^*4^{-. 0. 5-1 OS* 

^>'^(Dmt7S<m^m. T>^=^ri^m. i. i. i. 

40 2 -x h7:7;v;^a:t^^>' (R-13 4a) T*ft*$tl 

10 12 5] :^^m(Di^w.mmm^^^mir^^^m 
ftm^<o^B&{z<:>v^x\t. i%m/i^mmf^m^^<7ym 

m^tXB 9/1-10/9 0O*SlS(Cfo5wi:75^»^L 
50 T^-^bti. ^fc±ffi«^HJ:.t9 t#v^:^^f^flvfttt6^5 
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